Using data from the 2006-2010 National Survey of Family Growth, we found that lifetime number of vaginal sex partners is positively associated with the number of sex partners in the past 12 months and negatively associated with age at first vaginal intercourse among 15-to 44-year-old male and female respondents.
probability sample of noninstitutionalized respondents aged 15 to 44 years interviewed in their homes from June 2006 to June 2010. 11 Hispanics, blacks, and youth (age 15-24 years) were oversampled. [11] [12] [13] There were 12,279 female respondents and 10,403 male respondents, with a response rate of 77%. 12 Data included in this analysis were from an interviewer-administered computer-assisted personal interview. 11 Data were analyzed using SAS version 9.3 (SAS Institute, Cary, NC) and SAS-callable SUDAAN 11.0 (Research Triangle Institute, Research Triangle Park, NC) to account for the complex sampling design. 14, 15 We created 5 sexual activity groups according to self-reported lifetime number of sex partners, where sex was defined as heterosexual vaginal intercourse and same-sex partners were excluded: sexual activity group 1 (0-1 lifetime sex partners), sexual activity group 2 (2-4 lifetime sex partners), sexual activity group 3 (5-9 lifetime sex partners), sexual activity group 4 (10-39 lifetime sex partners), and sexual activity group 5 (40+ lifetime sex partners). These groups are similar to those used in a recent individual-level model of human papillomavirus (HPV) vaccination and were modified based on previous research to be useful to other STI prevention and modeling efforts. 9 We analyzed 3 sexual behavior measures. First, we examined the distribution of the population across the sexual activity groups, stratified by sex and age (using 5-year groupings). Second, for each sexual activity group, we calculated the mean number of recent vaginal sex partners (past 12 months), stratified by sex and age group. Third, for each sexual activity group, we examined age at first vaginal intercourse (among those aged 25-34 years) stratified by sex. We excluded older age groups from the "age at first vaginal intercourse" analysis to assess age at first vaginal intercourse in more recent years. Recent data are most useful for sexually transmitted disease prevention efforts including modeling. For all analyses, we calculated 95% confidence intervals (CIs) for estimates, and we examined overlap in CIs as a conservative estimate of statistical significance (CIs available in Appendix A). 16 For the distribution of number of lifetime vaginal sex partners, we found similarities across age groups for male and female respondents, with a few minor exceptions. Among 15-to 24-year-olds, sexual activity group 1 (0-1 lifetime sex partners) was the most frequently reported sexual activity group for male (32.2%-70.5%) and female (34.7%-72.0%) respondents (Fig. 1A, B) . For all age groups, sexual activity group 5 (40+ lifetime sex partners) was the least frequently reported sexual activity group for all male and female respondents. However, among women aged 25 to 44 years, sexual activity group 2 (2-4 lifetime sex partners) was the most frequently reported sexual activity group (30.3%-30.9%), whereas for men aged 25 to 44 years, sexual activity group 4 (10-39 lifetime sex partners) was the most frequently reported (27.8%-34.2%).
The mean number of recent sex partners (past 12 months) varied according to lifetime number of sex partners; however, within sexual activity groups, we found few significant differences by age or sex ( Fig. 2A, B) . Overall, those in sexual activity group 1 (0-1 lifetime sex partners) had less than 1 recent sex partner on average, whereas respondents in sexual activity group 5 (40+ lifetime sex partners) reported a range of 1.5 (men, 40-44 years) to 5.1 recent partners (boys, 15-19 years). Although male respondents reported significantly more recent partners than female respondents overall (with the exception of those 15-19 years old), within a given sexual activity group, the reported numbers of recent vaginal sex partners did not significantly differ for male and female respondents by age group.
Age at first vaginal intercourse varied according to lifetime number of partners (Fig. 3A, B) . In general, those with higher numbers of lifetime sex partners reported a younger age at first vaginal intercourse than those with lower numbers of lifetime sex partners. Male and female respondents reported similar ages at first vaginal intercourse for all sexual activity groups, except for sexual activity group 1 (0-1 lifetime sex partners). Within sexual activity group 1, more male respondents (88.6%) reported their first vaginal intercourse at age 18-24 years than female respondents (78.2%).
Our findings that lifetime number of sex partners is associated with (a) the number of recent sex partners and (b) age at sexual debut are supported by other studies. [1] [2] [3] [17] [18] [19] [20] For example, in a study of US adults (age >18 years), early age at first intercourse (<14 years) was associated with more sex partners in the past year and the previous 5 years among men and women. 2 Similarly, among nearly 65,000 Nordic women, women with younger age at first intercourse (<14 years) were 4 times more likely to report 10 lifetime partners and nearly twice as likely to report 2 or more recent sex partners (past 6 months) compared with older age at first intercourse (>14 years). 1 Although the associations we report have been documented previously in other populations, our analysis offers additional insights into the use of lifetime number of sex partners as a sexual behavioral measure. A key theme of our results is that lifetime number of sex partners is a simple yet useful measure to capture heterogeneity in sexual activity. When controlling for lifetime number of sex partners (sexual activity groups 1-5 in our application), we found no significant differences between men and women in (a) reported number of recent sex partners and (b) age at sexual debut (except as noted above for sexual activity group 1).
The sexual activity groups we used were similar to, but not exactly the same as, the sexual activity groups used by Van de Velde and colleagues. 9 However, the distribution of the population across sexual activity groups that we observed using US data is generally consistent with the distributions applied by Van de Velde and colleagues. 9 Although our study is representative of the US general population aged 15 to 44 years, Van de Velde and colleagues 9 used sexual behavior data from a Canadian multicenter clinical study.
Our analysis is subject to limitations. Responses to the interviewer-administered survey could be subject to social desirability bias. The measure for the number of sex partners in the past 12 months was top coded at 7, which could reduce the mean but also prevents extreme outliers from skewing the results. Sexual behaviors only included heterosexual vaginal sex partners in our analyses because we wanted to focus on vaginal sex in the lifetime; therefore, other sexual risk behaviors such as oral and anal sex were not accounted for in these analyses. Sample sizes precluded analyses by other sociodemographics. To facilitate the use of our results in future STI prevention efforts including models, the sexual activity groups we used were selected based on a recent model of HPV vaccination. 9 Additional analyses are needed to examine alternate sexual activity classifications.
Despite these limitations, our analysis provides useful data on sexual behavior by age, sex, and lifetime number of vaginal sex partners. Furthermore, our analysis illustrates the potential usefulness of lifetime number of sex partners as a simple classification to reflect heterogeneity in other sexual behaviors. The examination of sexual behaviors by age groups and by sex is important for sex-specific, age-related recommendations and prevention programs (such as screening for chlamydial infection 21, 22 and HPV vaccination 23, 24 The number of sex partners in the past 12 months is top coded at n = 7. * One participant was excluded from the analysis because she reported only 1 lifetime sex partner but also reported 60 sex partners in the past 12 months. † Where the unweighted frequency (n) is less than 10, the results have been suppressed. A, Number of sex partners in the past 12 months among women by age group and sexual activity group (lifetime number of sex partners), NSFG 2006-2010 (n = 12,278). *Among women reporting 40 or more lifetime sex partners (age 15-19 years), the unweighted frequency (n) was less than 10; therefore, the results have been suppressed. Note: For clarity of illustration, the vertical axis was truncated at 3.5 partners. Confidence intervals can be found in Appendix A. B, Number of sex partners in the past 12 months among men by age group and sexual activity group (lifetime number of sex partners), NSFG 2006-2010 (n = 10,403). Note: For clarity of illustration, the vertical axis was truncated at 3.5 partners. The actual mean number of sex partners in the past 12 months for sexual activity group 5 (40+ lifetime sex partners) is 5.07 for 15-to 19-year-old boys and 3.72 for 20-to 24-year-olds. Confidence intervals can be found in Appendix A. A, Age at first vaginal intercourse among women aged 25 to 34 years by sexual activity group (lifetime number of sex partners), NSFG 2006-2010 (n = 4,090). *Among women reporting first vaginal intercourse at age 17 years, in the sexual activity group 4 (≥40 lifetime sex partners), the unweighted frequency (n) was less than 10; therefore, the results have been suppressed. Note: For clarity of illustration, the vertical axis was truncated at 60%. For sexual activity group 1 (0-1 lifetime sex partners), the actual value of first vaginal sex at age 18 to 24 years is 78.2%. Confidence intervals can be found in Appendix A. B, Age at first vaginal intercourse among men aged 25 to 34 years by sexual activity group (lifetime number of sex partners), NSFG 2006-2010 (n = 3,362). *Among men reporting first vaginal intercourse at age 10 to 14 or 15 years, in the sexual activity group 1 (0-1 lifetime sex partners), the unweighted frequency (n) was less than 10; therefore, the results have been suppressed. Note: For clarity of illustration, the vertical axis was truncated at 60%. For
